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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 8/26/2008 has been entered. 

Formal Matters 

Applicants' response and amendments to the claims, filed 8/26/2008, are acknowledged 
and entered. Claim 5 has been cancelled by Applicant. Claims 22-24, 28-33, and 39-59 are 
pending and under examination. 

Response to Arguments 
Any previous rejections and/or objections to claim 5 are withdrawn as being moot in 
light of Applicant's cancellation of the claims. 

Claim Rejections - 35 USC § 112 - 2 nd Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 22-24, 28-3 1, 43-46, 49-5 1, and 55-56 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Original claim 22, as submitted in Applicant's 
response filed 7/10/2006, recited a method of treating a tumor "consisting essentially of 'the steps 
of administering an effective amount of 5-chloro-2'-deoxycitidine and an effective amount of a 
cytidine deaminase inhibitor to a subject, and then exposing the subject to an effective level of 
radiation." However, in the amendment filed 8/26/2008, Applicant amended claim 22 to recite 
an additional method step: "...and thereafter b. administering to said patient 5-chloro-2'- 
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deoxycytidine and tetrahydrouridine in amounts effective to treat any surviving tumor cells in the 
surrounding tissue." Accordingly, claim 22 and claims dependent therefrom are unclear as to 
what methods steps are and are not excluded by the "consisting essentially of language. 

Claim Rejections - 35 USC § 112 - 1 st Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The rejection of claims 22-24, 28-31, 43-46, 49-51, and 55-56 under 35 U.S.C. 112, first 
paragraph (New Matter), is withdrawn in light of Applicants' arguments. 

Claims 22-24, 28-33, and 39-59 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claims contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventors, at the time the application was filed, had possession of the 
claimed invention. This is a written description rejection, rather than an enablement rejection 
under 35 U.S.C. 1 12, first paragraph. Applicant is directed to the Guidelines for the Examination 
of Patent Applications Under the 35 U.S.C. 112, 1 st "Written Description" Requirement, Federal 
Register, Vol. 66, No. 4, pages 1099-1 1 11, Friday January 5, 2001 . 

Claims 22 and 32 have been amended to recite an additional method step for which no 
support is found in the originally filed disclosure. Accordingly, the limitation, "...and thereafter 
b. administering to said patient 5-chloro-2'-deoxycytidine and tetrahydrouridine in amounts 
effective to treat any surviving tumor cells in the surrounding tissue" (claim 22) and "...and 
thereafter b. administering to any surviving cells and the surrounding tissue 5-chloro-2'- 
deoxycytidine and tetrahydrouridine" (claim 32) constitute new matter. 

Vas-Cath Inc. V. Mahurkar, 19 USPQ2d 1111, states that Applicant must convey with 
reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was in 
possession of the invention. The invention, for purposes of the written description inquiry, is 
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whatever is now claimed (see page 1117). A review of the language of the claims indicates that 
these claims are drawn to a methods comprising three distinct steps: a) administering 5-chloro- 
2'-deoxycytidine and tetrahydrouridine to a patient having a tumor; b) exposing the tumor to a 
level of radiation; and 3) thereafter administering to the patient 5-chloro-2'-deoxycytidine and 
tetrahydrouridine in amounts effective to treat any surviving tumor cells in the surrounding 
tissue. The third step recited in the claims was added in the amendment filed 8/26/2008. 
Applicant asserts that support for this amendment is found in the specification at page 26, 
paragraph 4 through page 27, paragraph 2 (Applicant's Remarks, page 3, first paragraph). The 
language at page 26, paragraph 4 through page 27, paragraph 2 of the originally filed disclosure 
is repeated in its entirety below. 



The importance and novelty of this approach is that it more reasonably assures a 
tumor cure without damage to underlying tissue. Instead of using a high dose of 
radiation, which could affect normal tissue (in spite of the great selectivity of the 
radiosensitizer of this invention), the present invention involves an independent 
strategy or approach vs the remaining cells of the tumor which may have 
escaped the lethal effects of radiation. CldC itself and the nucleoside analogs 
make CldC a more effective radiosensitizer because they may have the dual role 
of affecting gene expression in surviving tumor cells by virtue of its inhibition 
of 5-methylcytosine DNA transferase. This will more effectively assure 
complete tumor control, or at least prevent tumor progression and metastasis, by 
A) restoring the tumor cells to a normal state by reactivating tumor suppressor 
genes and B) restoring genetic stability to the surviving cells by 1 ) reactivating 
the transcription of mRNA encoded genes whose protein products prevent 
further DNA modification (additional alterations in DNA could lead to further 
progression towards neoplasia, 2) reactivating the expression of enzymes which 
repair alterations in the DNA: of the surviving cells, or, more directly, 3) 
preventing the epigenetic inheritance, via maintenance methylation, of hot spots 
of mutation in the DNA of the surviving cells. 

XV. The present invention allows a method of treatment in which the tumor is 
irradiated prior to drug treatment to induce greater deoxycytidine kinase (dCK) 
activity in the target cells. Deoxycytidine kinase initially converts CldC, FdC 
and 4-N-methylamino FdC to their anabolites, CldCMP, FdCMP, and 4-N- 
methyllamino FdCMP, respectively. 



The Examiner fails to see where in the cited passage support for an additional method step of 
administering to the patient 5-chloro-2'-deoxycytidine and tetrahydrouridine in amounts effective 
to treat any surviving tumor cells in the surrounding tissue after initial administration of 5- 
chloro-2' -deoxycytidine and tetrahydrouridine followed by radiation is found. While Applicant 
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discloses that CldC itself and the nucleoside analogs make CldC a more effective radiosensitizer 
because they may have the dual role of affecting gene expression in surviving tumor cells by 
virtue of its inhibition of 5-methylcytosine DNA transferase, nowhere does Applicant disclose 
that CldC and nucleoside analogues are intended to be administered after radiation treatment to 
treat surviving tumor cells in the surrounding tissue. 

It is clear from Applicant's disclosure that he did not envision administering 5-chloro-2'- 
deoxycytidine and tetrahydrouridine after radiation therapy. For example, at page 29, fourth 
paragraph to page 30, first paragraph, Applicant states that, "The agents of the present invention 
can be administered one to four times a day. The treatment with the agents of the present 
invention can be repeated daily or temporarily stopped for up to several days during the course of 
the treatment of the tumor. The irradiation can begin after the first administration of CldC. 
Alternatively, the irradiation can begin after an interval of about 4 hours to about 1 8 hours, 
preferably about 6 to 14 hours, after the last administration of CldC ." Also see Table 1, wherein 
in no instance are 5-chloro-2'-deoxycytidine and tetrahydrouridine administered after radiation. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign cotmtr\ or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 22-24, 28-29, 32, 39, 42-44 and 47 are again rejected under 35 U.S.C. § 102(b) as 
being anticipated by Greer (WO 85/01871; Published May 9, 1985). 

Instant claim 22 recites a method of "achieving tumor control and improved irradiation 
efficacy" comprising three steps. First, a patient is administered CldC and tetrahydrouridine 
(H 4 U) in amounts effective to produce elevated levels of CldUMP and CldU in a tumor. Second, 
the patient is exposed to an effective level of radiation delay the growth of said tumor. Third, the 
patient is "thereafter" administered 5-chloro-2'-deoxycitadine and tetrahydrouridine. 

Greer teaches a method of sensitizing neoplastic tissue to radiation comprising the 
administration of 5-chlorodeoxycytidine (5-CldC) co-administered with tetrahydrouridine (H 4 U) 
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(Abstract). Further, Greer teaches that when CldC is administered with H 4 U, CldC should be 
converted preferentially at the tumor site to CldUMP in human tumors possessing high levels of 
deoxycytidine kinase and dCMP deaminase (page 9, lines 16-28). The reference thus explicitly 
teaches step one of the instant claims. Also see Table 1 at page 41 of Greer, wherein on days 
WED and THURS, CldC and H 4 U are administered prior to radiation. 

The invention of Greer provides therapeutic materials and procedures for treating solid 
tumors using X-ray or gamma ray, beta, neutron and other radiation sources (page 2, lines 10- 
15). According to one aspect of the invention, patients having tumors requiring radiation therapy 
are administered, preferably on a slow release basis, 5 -chloro-2' -deoxycytidine and/or 5-chloro 
2 '-halo-2' -deoxycytidine. The deoxycytidine compound is preferably administered with a 
deamination inhibitor, preferably tetrahydrouridine, for a period of time until amounts sufficient 
to sensitize tumor tissue to radiation are present in the tumor tissue (page 3, lines 4-14). The 
reference thus explicitly teaches administering a combination of 5 -chloro-2 '-deoxycytidine and 
tetrahydrouridine to a patient having a tumor about to undergo radiation therapy. 

The slow release formulations of Greer anticipate the limitations of instant claim 24. 
Low concentrations of tetrahydrouridine are taught to protect the nucleoside analogs from 
systematic catabolism whereas with high concentrations of tetrahydrouridine, CldC "should be 
converted preferentially at the tumor site to CldUMP in human tumors possessing high levels of 
deoxycytidine kinase and dCMP deaminase (page 9, lines 20-28). Claims 1-4 of the WO 
document explicitly recite methods of sensitizing "susceptible neoplastic tissue" to radiation by 
administering the instantly claimed compounds . Although pretreatment with an inhibitor of 
pyrimidine biosynthesis (e.g., the agents excluded from the methods instantly claimed) is also 
disclosed in the reference, it is clear that Greer also unequivocally teaches administering a 
combination of 5 -chloro-2 '-deoxycytidine and tetrahydrouridine so as to sensitize tumors to 
radiation therapy (page 3, lines 4-14). While such therapy may be enhanced by co- 
administration with an inhibitor of pyrimidine biosynthesis, the fact remains that 5 -chloro-2 '- 
deoxycytidine and tetrahydrouridine are alone effective to sensitize tumors to radiation when 
administered without such an inhibitor of pyrimidine biosynthesis. 

The instantly claimed methods only require that a tumor be sensitized to radiation when a 
patient is administered 5 -chloro-2 '-deoxycytidine and tetrahydrouridine followed by an effective 
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level of radiation. Table 1 of Greer (page 41) explicitly teaches administering to a patient CldC 
+ H4U followed by radiation wherein none of PALA, FdC, 4-N-methyl FdC, and FdU are 
administered to the patient (days WED and THURS of the "Standard Protocol" in Table 1). Also 
note that following the radiation on WED at 3:00 pm, CldC + H4U are administered to the 
patient on THURS at 9:00 am, thus teachings the limitations "...and thereafter b. administering to 
said patient 5-chloro-2'-deoxycytidine and tetrahydrouridine in amounts effective to treat any 
surviving tumor cells in the surrounding tissue" (claim 22) and "...and thereafter b. administering 
to any surviving cells and the surrounding tissue 5-chloro-2'-deoxycytidine and 
tetrahydrouridine" (claim 32). 

It is clear from the Greer reference that administration of 5-chloro-2'-deoxycytidine and 
tetrahydrouridine is effective to sensitize tumors to irradiation. As such, Greer clearly 
anticipates the claimed method of treating tumors comprising sensitizing tumors to radiation by 
administering 5-chloro-2'-deoxycytidine and tetrahydrouridine and exposing a patient to an 
effective level of radiation. 

Applicant's arguments have been carefully considered but they are not persuasive. 
Applicant argues (Remarks, page 3, first paragraph): 

Circcr does not anticipate these newly amended claims because Greer does not 
teach any post-radiation treatment for tissue surrounding a tumor, nor for tumor 
cells that survive radiation treatment. In addition, it would not be inherent that a 
radiation treatment protocol would be followed by an additional drug treatment 
protocol. 

However, as discussed supra, in Table 1 of Greer (page 41), the "Standard Protocol" teaches that 
on days WED and THURS, CldC and H4U are administered to the patient, without PALA, FdC, 
4-N-methyl FdC, or FdU, and then radiation is administered. Further, following the radiation on 
WED at 3:00 pm, CldC + H4U are administered to the patient on THURS at 9:00 am, thus 
teachings the limitations "...and thereafter b. administering to said patient 5-chloro-2'- 
deoxycytidine and tetrahydrouridine in amounts effective to treat any surviving tumor cells in the 
surrounding tissue" (claim 22) and "...and thereafter b. administering to any surviving cells and 
the surrounding tissue 5-chloro-2'-deoxycytidine and tetrahydrouridine" (claim 32). Greer thus 
teaches the claimed methods as recited in independent claims 22 and 32. 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 30-31 and 40-41 are again rejected under 35 U.S.C. § 103(a) as being obvious 
over Greer (WO 85/01871; Published May 9, 1985) in view of Shepherd et al. (Cancer, 1992, 
vol. 70, pages 2250-2254, Abstract). 

Greer teaches as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does 
not explicitly teach the use of yttrium-90 as a radiation source. 

However, Shepherd et al. disclose that yttrium-90 microspheres have been used in the 
treatment of primary hepatocellular carcinoma (Abstract). 

Thus, the instantly claimed methods wherein the radiation source comprises yttrium 90 
needles would have been prima facie obvious in view of Shepherd et al. who teach that yttrium- 
90 is a radiation source used in the treatment of cancer. The skilled artisan would be imbued 
with at least a reasonable expectation that yttrium-90 would be a viable source of radiation in the 
treatment methods of Greer. The motivation to use other radiation sources is clearly found in 
Greer, who teaches that radiation can be from "other radiation sources", aside from those 
explicitly disclosed (page 2, lines 10-15). 

Claims 33, 45-46, 48, 50-51, 53-56 and 58-59 are rejected under 35 U.S.C. § 103(a) as 
being obvious over Greer (WO 85/01871; Published May 9, 1985). 

Greer teaches as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does not 
explicitly teach the treatment of the specific tumors (e.g., lung, prostate, breast, etc.) recited in 
the instant claims. The reference also does not explicitly teach the treatment of tumors resulting 
from gene silencing. 

However, given the broad teachings of Greer as discussed supra, the skilled artisan would 
reasonably expect that the methods of sensitizing tumors to irradiation as taught in Greer could 
be predictably used to treat tumors of different organs. It is recognized in the art that radiation 
therapy is a useful, predictable treatment of tumors of different origin and etiology. As such, the 
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skilled artisan could readily apply the methods of Greer to patients having tumors in different 
organs or arising from a different natural or environmental cause. 

Claims 49, 52 and 57 are rejected under 35 U.S.C. § 103(a) as being obvious over Greer 
(WO 85/01871; Published May 9, 1985) in view of Nagatake et al. (Cancer Research, 1996, vol. 
56, pages 1886-1891). 

Greer teaches as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does 
not teach the treatment of a tumor associated with hypermethylation. 

However, Nagatake et al. disclose that hypermethylation of DNA is recognized as a 
consistent molecular change in human cancers, including lung cancer (page 1886, left column, 
first paragraph). 

Thus, the instantly claimed methods of treating tumors associated with hypermethylation 
of nucleic acids would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made. Greer discloses a method of sensitizing neoplastic tissue to 
radiation comprising the administration of 5-chlorodeoxycytidine (5-CldC) co-administered with 
tetrahydrouridine (H 4 U) (Abstract). Nakatake et al. disclose that altered DNA methylation may 
play a role in the oncogenesis of human neoplasms, including lung cancer. The skilled artisan 
would be imbued with at least a reasonable expectation that the methods disclosed in Greer could 
be used to treat tumors associated with hypermethylation of nucleic acids because the Greer 
reference is clearly not limited to the treatment of any particular tumor of specific etiology. 
Further, the skilled artisan could predictably use irradiation to treat any tumor regardless of 
etiology. Such methods of treating tumors with irradiation are commonplace in the art of 
treating cancer. 

Applicant's arguments with respect to the above 35 U.S.C. 103 rejections have been 
carefully considered but they are not persuasive. Applicant argues (Remarks, page 4, paragraph 
2): 

Independent claims 22 and 32 have been amended as discussed above. Neither 
the Shepherd reference nor the Nagatake reference discloses the step of 
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additional drug treatment following radiation treatment and thus they cannot 
render the subject claims obvious over Greer. In addition, it would not be 
obvious to one of skill in the art to treat post-radiation surviving tumor cells with 
a drug combination that is known in the art as only a radiation-sensitizer. 



Applicant continues (Remarks, paragraph bridging pages 4 and 5): 

Furthermore, Applicant would like to point out that tetrahydrouridine inhibits 
the cytidine deaminase of normal cells to a greater extent than the cytidine 
deaminase of tumor cells - thereby selectively protecting the normal cells from 
the formation of the radiosensitizing and cytotoxic deaminated derivative. Thus, 
the claimed chug treatment not only sensitizes tumor cells to radiation treatment, 
but also improves the biochemical profile of both surviving tumor cells and 
surrounding tissue cells in such a manner as to improve the overall outcome for 
the patient. It would not have been obvious to one of skill in the art that the 
claimed chug combination would have this paradoxical effect; that is, that it 
would increase the likelihood that tumor cells would die following radiation 
exposure, while also increasing the likelihood that cells that didn't die would 
have a more advantageous biochemical profile following treatment. 



With regard to Applicant's argument that Shepherd and Nagatake do not disclose the step of 
additional drug treatment following radiation treatment, this issue has been addressed in the 
discussion supra with respect to the 35 U.S.C. 102 rejection over Greer. With regard to 
Applicant's argument that it would not have been obvious to one of skill in the art that the 
claimed drug combination would have this [the claimed drug treatment not only sensitizes tumor 
cells to radiation treatment, but also improves the biochemical profile of both surviving tumor 
cells and surrounding tissue cells in such a manner as to improve the overall outcome for the 
patient] paradoxical effect, such a characterization of the effects of the treatment regimen taught, 
suggested, and motivated by the Greer reference in combination with the cited references is not a 
patentable distinction over the prior art. In other words, carrying out the Standard Protocol 
taught in Table 1 of Greer would be expected to have the same effects as those claimed because 
the same treatment protocol is administered on days WED and THURS of Greer as that recited in 
the instant claims. It is noted that the instant claims do not require that PALA, FdC, 4-N-methyl 
FdC, or FdU are never administered to the patient, only that in the claimed method steps they are 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES D. ANDERSON whose telephone number is (571)272- 
9038. The examiner can normally be reached on MON-FRI 9:00 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ardin Marschel can be reached on 571-272-071 8. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James D Anderson/ 
Examiner, Art Unit 1614 



/Ardin Marschel/ 

Supervisory Patent Examiner, Art Unit 1614 



